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In both scotopic and photopic conditions, the rotation of a grating was found to elicit head movements in mice. The highest
spatial frequency eliciting this optomotor response provided an estimate of visual acuity. In male C57BL/6J mice, visual acuity
increased from 0.26 cpd in scotopic conditions to 0.52 cpd in photopic conditions whereas it was 0.52 cpd in both sets of conditions
in 129/SvPas mice. No optomotor response was detected in albino CD1 mice and rd1 retinal degeneration mice although light sen-
sitivity in CD1 mice was attested by photophobia and normal electroretinograms. This rapid and cheap method could provide a
powerful test of visual performance in genetically modiﬁed and pharmacologically treated mice.
 2005 Elsevier Ltd. All rights reserved.
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Several programs to generate genetically modiﬁed
animals have been launched in various species (ﬂy, zebra
ﬁsh, mouse, rat) in the last few decades, to elucidate the
function of identiﬁed genes and to isolate new animal
models of human diseases (Darland & Dowling, 2001;
Brown & Nolan, 1998; Thaung et al., 2002b). Methods
for assessing function in all organs have been devel-
oped, for the screening of these genetically modiﬁed ani-
mals for interesting pathological phenotypes. Such
methods must be highly reliable, quantiﬁable, rapid
and, preferably, inexpensive. Tests of vision are required0042-6989/$ - see front matter  2005 Elsevier Ltd. All rights reserved.
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caud@st-antoine.inserm.fr (P. Serge).not only for studies of vision itself and of retinal pathol-
ogies, but also for the interpretation of results obtained
in behavioral tests designed to assess integrated brain
function or pathological learning, memory, social and
emotional behaviors. Impaired vision has been reported
to aﬀect social interactions between rats (Pellis et al.,
1996) and spatial abilities in mice (Buhot, Dubayle,
Malleret, Javerzat, & Segu, 2001). Blind animals have
also been shown to be less anxious than normal mice
in the elevated zero-maze test (Cook, Williams, & Flah-
erty, 2001). An assessment of the visual performance of
an animal is therefore essential for the accurate interpre-
tation of such behavioral tests.
In mice (see review: Pinto & Enroth-Cugell, 2000), vi-
sual function is assessed by measuring the optokinetic
nystagmus (Mangini, Vanable, Williams, & Pinto,
1985; Mitchiner, Pinto, & Vanable, 1976), electroretino-
grams (ERG) (Jaissle et al., 2001; Dalke et al., 2004), vi-
sual evoked potentials (VEP) (Green, Tejada, & Glover,
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phological examination of the eye (Ikeda et al., 1999;
Hawes et al., 1999). Morphological examinations in-
clude a general observation of the entire eye, examina-
tion of the lens and cornea with a slit-lens or an
ophthalmoscope, in vivo examination of the fundus of
the eye and of retinal angiography and histological
examination of the eye (Thaung et al., 2002b). Retinal
dysfunction is often associated with morphological
alterations detectable on fundus examination or by his-
tology, but no such association is observed in some cases
(e.g., nod mice) (Ball, Pardue, McCall, Gregg, & Pea-
chey, 2003). ERG assesses the retinal cell activity of
photoreceptors, bipolar and amacrine cells (Goto, Pea-
chey, Ziroli, Seiple, & Gryczan, 1996; Peachey, Goto,
Quiambao, & Al-Ubaidi, 1995; Lyubarsky & Pugh,
1996; Hood & Birch, 1996; Robson & Frishman, 1996,
1995; Tian & Slaughter, 1995; Gurevich & Slaugther,
1993). However, it cannot assess deﬁcits in retinal gan-
glion cells, optic nerve transmission or brain visual inte-
gration. The transfer of visual information to the brain
can instead be assessed by recording VEP, but VEP
are diﬃcult to quantify (Porciatti et al., 1999). All these
observations and measurements require highly trained
personnel and speciﬁc equipment.
The optomotor response has been used primarily
for the screening of mutated zebra ﬁshes with visual
deﬁcits (Darland & Dowling, 2001) because the elicita-
tion of a consecutive motor response makes it possible
to assess all components of visual integration. This
method has also been used to assess photoreceptor cell
loss and neuroprotective strategies in rats (Coﬀey
et al., 2002; Lund et al., 2001). Normal animals placed
in a rotating drum covered with vertical black and
white stripes at various spatial frequencies follow the
movement of the drum by moving the eye, head or
body whereas animals with altered vision cannot track
the stripes. This test appeared poorly reproducible in
mice, with some animals requiring three tests before
they generate a response (Thaung, Arnold, Jackson,
& Coﬀey, 2002a). Furthermore, this test was devel-
oped exclusively in photopic conditions for mice and
rats, although these nocturnal animals generally rely
on rod scotopic vision.
In this study, the optomotor response was found to
be robust and reproducible in various mouse strains,
making it possible to analyze visual performance in both
scotopic and photopic conditions. We investigated the
advantages of this technique with respect to ERG and
the light/dark photophobia test in several strains
(C57BL/6J, 129/SvPas, C3HeB/FeJ (rd1), and CD1
mice). Finally, the possible inﬂuence of the optomotor
response on behavioral traits such as activity and emo-
tionality was addressed by analyzing the exploratory
behavior of 129/SvPas, C57BL/6J and CD1 mice in the
elevated plus maze test.2. Materials and methods
2.1. Animals
Male and female mice of the 129/SvPas, C57BL/6J,
CD1 and C3HeB/FeJ (rd1) strains (Charles River, Insti-
tut Clinique de la Souris) were tested at the age of 6–
8 weeks. Animals were placed in communal cages (4–5
animals per cage) and maintained in controlled temper-
ature (21–22 C) and light (12–12 light–dark cycle with
light on at 7 a.m.) conditions for at least one week be-
fore testing. Food and water were supplied ad libitum.
All experimental procedures were carried out accord-
ing to the guidelines of the European Union and were
approved by the local ethics committee (CREMEAS).
2.2. Optomotor response
The optomotor response was measured in a modiﬁed
version of a previously described system (Thaung et al.,
2002a; see technical drawing of the visual tracking drum
at http://www-mci.u-strasbg.fr/service_3_1.html#opto-
motor response). Mice were placed on a platform in
the form of a grid (11.5 cm diameter, 19.0 cm above
the bottom of the drum) surrounded by a motorized
drum (29.0 cm diameter) that could be revolved clock-
wise or anticlockwise at two revolutions per minute,
the optimal velocity for evoking an optokinetic response
in the mouse (Mangini et al., 1985; Mitchiner et al.,
1976). After 10 min of adaptation in the dark, vertical
black and white stripes of a deﬁned spatial frequency
were presented to the animal. These stripes were rotated
alternately clockwise and anticlockwise, for 2 min in
each direction with an interval of 30 s between the two
rotations. Various spatial frequencies subtending 0.03,
0.13, 0.26, 0.52 and 1.25 cpd (cycles/degree) were tested
individually on diﬀerent days in a random sequence.
Animals were videotaped with a digital video camera
(Sony, DCR-TRV24E) for subsequent scoring of head
tracking movements. Tests were initially performed in
scotopic conditions, using the night shot position of
the camera. For photopic measurements, animals were
then subjected to 400 Lux during 5 min to allow them
to adapt to the light. The light intensity of 400 lux cor-
responds in humans to 127 cd/m2 which is clearly con-
sidered a photopic condition as stated in the ISCEV
standards. Furthermore 2.5 lux which generates 4.5 scot
Td at the level of the retina in albino mice, were found to
almost saturate rods (Lyubarsky, Daniele, & Pugh,
2004). Therefore, the 400 lux producing 30.4 scot Td
in wild type mice should also saturate their rods. Head
movements were scored only if the angular speed of
the head corresponded to that of the drum rotation. If
the spatial frequency of the black and white stripes
was increased, a threshold was reached beyond which
no tracking movements of the head were detected. The
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was estimated to be greater than or equal to this thresh-
old but below the next spatial frequency tested.
2.3. Electroretinograms (ERG)
Electroretinograms were measured as previously de-
scribed under ketamine-xylazine anesthesia (Helmlinger
et al., 2002). Mice adapted to conditions of darkness
overnight (at least 12 h) were handled under red light.
The pupil was dilated by placing a drop of 1% atropine
on the cornea. Animals were placed on a heating plate to
prevent hypothermia due to anesthesia. The reference
and ground electrodes were introduced subcutaneously
under the scalp and in the tail, respectively. The measur-
ing gold electrode was positioned onto the cornea after
adding a drop of methylcellulose. Finally, mice were
placed in a Ganzfeld generating calibrated light stimula-
tions (10 cds m2) while ERGs were recorded and digi-
tized with Multilinear vision software (Toennies,
Germany). Five successive stimulations were delivered
each minute. ERG recordings were obtained with a
band path ﬁlter set between 1 and 300 Hz.
The a-wave amplitude was deﬁned as the diﬀerence
between the amplitude at the onset of the stimulus to
the maximum negative peak amplitude on averaged
ERG recordings. The b-wave was measured from this
negative peak to the next positive peak maximum. The
latency of the a and b waves was measured from the on-
set of the light stimulus to the respective negative and
positive peaks of the a- and b-waves.
2.4. The light–dark exploration test
The light–dark exploration test was carried out
in automated dark and illuminated chambers
(20 · 20 · 14 cm) with an interconnecting dark tunnel
(Imetronic, Pessac, France). The mouse was initially
placed in the dark chamber. Its activity was quantiﬁed
over a 5-min period by determining the number of times
it entered the light chamber, the time spent in this cham-
ber and the number of transitions between the two
chambers.
2.5. Elevated plus maze
The apparatus was made of PVC and consisted of
two open arms (30 · 5 cm) positioned opposite to each
other, and two closed arms also positioned opposite to
each other (30 · 5 cm, enclosed by 15-cm high walls)
(Imetronic, Pessac, France). The arms were connected
by a central square (5 · 5 cm) and thus the maze formed
a ‘‘plus’’ shape. The maze was elevated 50 cm from the
ﬂoor and lit by dim light (50 Lux over the open arms).
The apparatus was equipped with infrared sensors for
detection of the mouse in the enclosed arms and in var-ious areas of the open arms. At the start of the test, the
mouse was placed in the central area facing a closed arm
and allowed to explore the maze freely for 5 min. The
activity of the animal was quantiﬁed by measuring the
time spent in the open arms, the numbers of entries into
open and closed arms, the number of head dips and the
number of times the animals reared in closed arms.
2.6. Data analysis
We analyzed the optomotor response data by one-
factor or repeated-measures ANOVA. The data for the
light–dark and elevated plus maze tests were analyzed
by means of unpaired t-tests or one-way ANOVA. Fish-
ers PLSD test was used for posthoc analysis and the
level of statistical signiﬁcance was set at p = 0.05.3. Results
In scotopic conditions, the rotation of the drum cov-
ered with black and white stripes elicited head move-
ments in mice at the same angular speed as that of the
drum rotation (Fig. 1A, video). Such head movements
were indicated in the video by an arrowhead. With the
commonly used C57BL/6J and 129/SvPas strains, the
curve representing the optomotor response showed max-
imal numbers of head movements between 0.13 and
0.26 cpd. At a spatial frequency of 0.26 cpd, C57BL/6J
mice displayed head movements corresponding to track-
ing, but no response was observed if the spatial fre-
quency was increased to 0.52 cpd (Fig. 1C). In
contrast, a few head tracking movements were observed
in 129/SvPas mice at a spatial frequency of 0.52 cpd,
suggesting that visual perception in this strain is better
than that in C57BL/6J. No signiﬁcant diﬀerence was
found between 129/SvPas males and females at any spa-
tial frequency [F(1,18) = 0.43, NS]. In contrast, a clear
diﬀerence between C57BL/6J males and females was de-
tected at 0.26 cpd [t18 = 2.70, p < 0.05; Students t-test],
with 10.5 ± 1 head tracking movements for C57BL/6J
females and 7.2 ± 0.7 for males of this strain. Thus,
overall, there were clear diﬀerences between strains in
terms of visual perception, with a slight diﬀerence be-
tween the sexes observed in C57BL/6J mice.
In photopic conditions, clear head movements were
observed in both 129/SvPas (Fig. 1B, video) and
C57BL/6J mice during rotation of the drum. 129/SvPas
mice displayed tracking movements at 0.52 cpd, with a
much larger number of head movements than in scoto-
pic conditions (Fig. 1D). Indeed, the value for photopic
conditions (7.0 ± 0.7 head movements/min) was three
times that in scotopic conditions (2 ± 0.5 head move-
ments/min) (both sexes combined for each strain). Sim-
ilarly, C57BL/6J males made a few head movements at a
spatial frequency of 0.52 cpd, indicating that their visual
Fig. 1. The optomotor response in mice. (A and B) Photographs showing the 129/SvPas mouse in the rotating drum under scotopic (A) and photopic
(B) conditions. The rotating drum is covered with black and white stripes at a spatial frequency of 0.26 cpd. (C and D) Quantiﬁcation of the
optomotor responses in number of head movements/min measured under scotopic (C) and photopic (D) conditions with C57BL/6J (C57) and 129/
SvPas (129/Sv) mice. Results are expressed as mean ± SEM (n = 10 per group).
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conditions (Fig. 1D). Thus, thinner gratings can be re-
solved in photopic conditions. No head tracking was de-
tected in C57BL/6J females at 0.52 cpd, suggesting that
females have a lower visual performance than males
(Fig. 1D). When considering the optomotor response
in both strains under scotopic and photopic conditions,
we noted that the global performance of 129/SvPas mice
was much better than that of C57BL/6J mice, except for
C57BL/6J females at a spatial frequency of 0.26 cpd.
These diﬀerences in visual performance between
C57BL/6J and 129/SvPas mice were correlated with dif-
ferences in the levels of activity of these animals moving
freely on an elevated platform. During the optomotor
response test, C57BL/6J mice were indeed more active
than 129/SvPas mice. These observations concerningTable 1
Behavioral responses of 129/SvPas, C57BL/6J and CD1 mice in the elevated
Mouse strain Closed arm entries Total arm entries Rearing freque
129/SvPas 12.3 ± 1.6* 16.0 ± 1.8* 3.0 ± 0.9*
C57BL/6J 18.7 ± 1.1 25.1 ± 1.5 14.7 ± 3.2
CD1 16.2 ± 1.0 23.0 ± 1.5 9.2 ± 1.0
Data are expressed as means ± SEM (n = 12 per strain). In each column, the
the other two strains (*p < 0.05, Fishers PLSD test after a signiﬁcant ANOVmouse behavior were conﬁrmed in the elevated plus
maze test. 129/SvPas mice displayed signiﬁcantly lower
levels of locomotor activity than C57BL/6J mice, as as-
sessed by the number of enclosed arm entries, total arm
entries and rearing activity (p < 0.05, Fishers PLSD
test; Table 1). C57BL/6J mice also displayed a signiﬁ-
cantly higher number of head dips than did 129/SvPas
mice (p < 0.05, Fishers PLSD test). Thus, C57BL/6J
mice were more active and, possibly, less anxious than
129/SvPas mice, which may contribute to their poorer
performance in the optomotor response test.
We also tested the optomotor responses of mouse
strains with visual deﬁcits. At the low spatial frequency
of 0.03 cpd, C3HeB/FeJ (rd1) and albino CD1 mice did
not respond in either scotopic or photopic conditions
(Table 2). Similarly, no response was detected in CD1plus-maze test
ncy Head dips % Open arm entries % Time in open arms
1.0 ± 0.6 27.8 ± 9.0 7.7 ± 3.3
11.7 ± 2.5* 25.1 ± 2.3 11.7 ± 2.0
5.0 ± 1.5 29.7 ± 1.6 19.2 ± 1.8*
value marked by an asterisk (*) diﬀers signiﬁcantly from the values for
A).
Table 2
Optomotor responses of C57BL/6J, 129/SvPas, C3HeB/FeJ and CD1
mice at a spatial frequency of 0.03 cpd under scotopic and photopic
conditions
Strain Scotopic conditions Photopic conditions
C57BL/6J 7.3 ± 0.3 6.8 ± 0.2
129/SvPas 9.3 ± 0.3 9.4 ± 0.4
C3HeB/FeJ 0 0
CD1 0 0
The data were combined for the males and females of each strain. Each
number is the mean number of head movements counted in a minute
(mean ± SEM, n = 20 per strain).
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lighting conditions (scotopic conditions, 50 Lux, 100
Lux, 200 Lux and 400 Lux; data not shown). The ab-
sence of an optomotor response is consistent with the
lack of an ERG signal in rd1 mice (Fig. 2). In contrast,
CD1 mice showed an ERG response consistent with
normal retinal cell activities (Fig. 2). In the elevated plusFig. 2. Electroretinogram measurements (ERG) recorded from C57BL/6J, 1
10 cds m2. Each trace is the averaged response of 5 recordings.maze, CD1 mice displayed a level of locomotor activity
similar to that of C57BL/6J mice and higher than that of
129/SvPas mice (Table 1). Although the diﬀerence in
locomotor activity may account for slight diﬀerences
in visual performance between C57BL/6J and 129/SvPas
mice, it cannot account for the absence of tracking in
CD1 mice. We tested the vision of CD1 mice further
in the light/dark test. Both male and female CD1 mice
spent signiﬁcantly more time in the dark box than in
the light box (Fig. 3; t11 P 6.19, p < 0.001). Thus,
CD1 mice can perceive the brightness of light but do
not respond to more complex visual stimulation, such
as that used to measure the optomotor response.4. Discussion
Our results demonstrate that visual performance can
be measured reliably in mice in scotopic or photopic
conditions. The smallest grating eliciting an optomotor29/SvPas, and CD1 mice following light stimuli at a light intensity of
Fig. 3. Photophobic responses of male and female albino CD1 mice in
light/dark chambers. Note that both males and females spent more
time in the dark box than in the lit box. Results are expressed as
mean ± SEM (n = 12 per group, ***p < 0.001).
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tested: 0.26 cpd for C57BL/6J mice, and 0.52 cpd for
129/SvPas mice in both scotopic and photopic condi-
tions. No optomotor response was observed in rd1 mice,
consistent with the known photoreceptor degeneration
in this strain (Blanks, Adinolﬁ, & Lolley, 1974). More
surprisingly, albino CD1 mice displayed no optomotor
response, despite normal retinal function, as indicated
by ERG measurements. This study opens the way for
the use of optomotor response measurement as a
powerful screening method for visual impairments
in genetically modiﬁed mice or animals treated
pharmacologically.
The optomotor response test has been successfully
used to evaluate visual defects in zebra ﬁshes (Darland
& Dowling, 2001). It has also been used to assess photo-
receptor degeneration in Royal College of Surgeons
(RCS) rats subjected to various treatments (Lund
et al., 2001). This test has been reported to be less reli-
able in mice, requiring repeated testing over several days
(Thaung et al., 2002a). We found this test to be robust
and reproducible. The greater reliability observed in
our study may be due to the animal being allowed to
acclimatize to the apparatus for a longer period before
beginning the test. In scotopic conditions, mice were
placed on the platform for 10 min before starting the
drum rotation. Then, in photopic conditions, they were
tested following another ﬁve minutes of adaptation to
the lighting conditions. In contrast, Thaung et al.
(2002a) assessed only photopic vision and animals were
placed in the apparatus for only 30 s before the test. The
time allowed for adaptation to the environment may
have increased the potency of this visual behavioral test
by increasing the animals awareness of the stimulus.
Conversely, the greater locomotor activity of C57BL/
6J mice may reduce their awareness of the stimulus,resulting in poorer visual performance in mice of this
strain than in 129/SvPas mice. Whereas visual deﬁcits
have been reported to aﬀect social interactions (Pellis
et al., 1996), spatial abilities (Buhot et al., 2001) and
anxiety (Cook et al., 2001), this observation suggests
that the behavior of the animal may aﬀect visual perfor-
mance measurements.
The visual acuities of mice and rats have been esti-
mated from retinal ganglion cell density at 1 and
1.3 cpd, respectively (Hughes, 1979; Gianfranceschi,
Fiorentini, & Maﬀei, 1999). These methods appear to
overestimate the abilities of rats measured at 1 cpd (Wie-
senfeld & Branchek, 1976; Birch & Jacobs, 1979; Pru-
sky, West, & Douglas, 2000a), and those of mice
measured optimally at 0.6 cpd (Sinex, Burdette, & Pearl-
man, 1979; Gianfranceschi et al., 1999; Porciatti et al.,
1999; Prusky, West, & Douglas, 2000b). Various exper-
imental paradigms have been used to measure mouse vi-
sual acuity. Sinex et al. (1979) used a complex system
based on the optokinetic response to two superimposed
vertical square wave gratings moving in opposite direc-
tions. In their conditions, both C57BL/6J and reeler
mice showed a peak sensitivity at 0.125 cpd, with the re-
sponse disappearing above 0.25 cpd. By contrast, Gianf-
ranceschi et al. (1999) measured maximum visual acuity
at 0.6 cyc/deg in a behavioral test based on a food-re-
warded choice between a pair of vertical and horizontal
gratings. This behavioral test involved training sessions,
which were considered to have been completed when 90
choices were correct in 80 trials carried out in a single
day and on three consecutive days. Another behavioral
test, the visual water task, generated similar results at
0.5 cpd. In this test, the rat must detect and swim to-
wards a grating in order to escape onto a platform (Pru-
sky et al., 2000b). The animals have to choose between
two monitors showing either the grating or a gray-scale
image of the same luminance. Following the pretraining
and training periods, visual acuity was estimated over
2–3 days, in about 60 trials.
Mouse visual acuity has also been measured at
0.6 cpd by VEP recording (Porciatti et al., 1999). For
these measurements, an electrode is inserted into the vi-
sual cortex and VEP recorded at various depths to iden-
tify the electrode position providing the maximum
response amplitude. The measurements obtained in this
way are similar to those obtained in 129/SvPas mice in
photopic conditions in this study. In our experiments,
the highest frequency grating eliciting an optomotor re-
sponse provides a rough estimate of mouse visual acuity.
This measurement is overestimated because the distance
between the head of the mouse and the rotating drum is
not ﬁxed during the experiment. Indeed, with its head at
the edge of the platform, an animal would perceive the
0.52 cpd grating as a 0.3 cpd grating. However, the step-
wise increase in the spatial frequency of the grating
results in underestimation of the highest spatial
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mates of this highest spatial frequency in C57BL/6J mice
are consistent with those of Sinex et al. (1979), who also
used moving stimuli. In contrast, they are lower than
those reported with ﬁxed visual cues (Gianfranceschi
et al., 1999; Prusky et al., 2000b). It should be also
stressed that our assessments of visual acuity were lower
in scotopic than in photopic conditions. This suggests
that lighting conditions are a critical factor that should
be taken into account when assessing the optomotor re-
sponse. Measurement of the optomotor response at var-
ious spatial frequencies in our experimental conditions
therefore makes it possible to estimate mouse visual acu-
ities in scotopic and photopic conditions.
Albino animals display alterations of the visual sys-
tem due to the absence of melanin (Jeﬀery, 1997). The
absence of this pigment from the retinal pigment epithe-
lium is responsible for scattering the light between direc-
tions of sight (Abadi, Dickinson, Pascal, & Papas,
1990). There are also fewer photoreceptors and other
retinal neurons in the central retina of albino mammals
(Esteve & Jeﬀery, 1997; Jeﬀery, 1998). The absence of
melanin also generates problems in the decussation of
visual ﬁbers at the optic chiasma (Jeﬀery, 1997; Lund,
Lund, & Wise, 1974). This miswiring of the temporal
optic nerve ﬁbers is probably responsible for the absence
of optomotor response in these animals, as selective
stimulation of the temporal retina in albino rabbits
and mice generates counter-rotating optokinetic re-
sponses, resulting in a cancellation of the signal from
the nasal retina (Collewijn, Winterson, & Dubois,
1978; Mangini et al., 1985). Albino CD1 mice displayed
no optomotor response at the spatial frequencies tested
in this study, despite their normal ERG. CD1 mice dis-
criminated between the light and dark compartments,
displaying photophobic behavior, as previously reported
by Bouwknecht and Paylor (2002) and in rats by Hethe-
rington, Benn, Coﬀey, and Lund (2000). These results
conﬁrm that optomotor response tests could be used
to identify animals with visual deﬁcits not identiﬁed by
ERG analysis or the light/dark box test. In light/dark
box tests, animals with impaired vision (C3HeB/FeJ
(rd1) or BALB/c mice) have been reported to avoid
the lit compartment more strongly than mice with nor-
mal vision (C57BL/6J) (Kopp, Vogel, & Misslin,
1999). The optomotor response test may therefore be
an ideal means of assessing vision in genetically modiﬁed
or pharmacologically treated mice.
The various tests routinely used to assess vision in the
ﬁrst-line screening of visual function in normal or genet-
ically modiﬁed animals (optokinetic test, morphological
examination, ERG and VEP measurements) often re-
quire highly trained staﬀ and expensive speciﬁc equip-
ment (Dalke et al., 2004; Green et al., 1994; Jaissle
et al., 2001; Porciatti et al., 1999). They may also pro-
vide an incomplete assessment of the visual performanceof the animal, as in the photophobia test. Similarly, the
measurement of visual acuity by means of behavioral
tests such as food reward or swimming procedures re-
quires long periods of training incompatible with the
high-throughput screening of normal and/or genetically
modiﬁed animals (Gianfranceschi et al., 1999; Prusky
et al., 2000a, 2000b). In contrast, the optomotor re-
sponse test provides reliable information about visual
performance and is simple, cheap and rapid test. The
testing of normal and/or genetically modiﬁed animals
at the highest spatial frequency detected with parent
mouse strains could even be used to detect changes in vi-
sual acuity. Although this method may not provide an
accurate measure of visual acuity in the mouse, it is sim-
ple, rapid and cheap. These features could make the
optomotor response test an ideal ﬁrst-line test of visual
performance for the high-throughput screening of phar-
macologically treated and/or genetically modiﬁed
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